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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a read-out circuit of an MRAM of a 
self-reference system in which area is small, power consumption is low, high 
speed read-out can be performed. 

SOLUTION: In first read-out, a current inputted from a selecting cell 13 is 
converted into a pulse having a frequency being inversely proportional to its 
current value by a pre-amplifier 3 and a VCO 4, the number of pulses in a fixed 
time is counted by a counter 5, and stored in a read-out value register 6. 
Next either of two storage states of the selecting cell is written, and second 
read-out is performed. A storage state of the selecting cell is discriminated 
by comparing a count value of the counter in the second read-out, a count value 
at the time of the first read-out stored in the read-out value register, and a 
reference value stored in a reference value register 7. An integration 
capacitor of current and a reference pulse generating means being required 
conventionally are unnecesitated using VCO, area is small, power consumption is 
low, and high speed read-out can be performed. 
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z*mmttMmmm*itiimx'bix. ine^y 

[0015]**:, IMiOUmg&i' *?tw 50 



#^20 0 3-2 57 173 
1 0 

izxtm. wd£{tt^v« 1 octtwnfc , 
flan**** y -t^ i 0 * * y -^7 m 

ttajfcUEEtflMwaw-ftryryri:. frier yr 
vm&httv- *?-?hm<r>x4 yf-#&k, m 

*:>f y/N'-^t, Huts-f >^-?<?mtmz&mtLtz7 

•y^HISSk , inffa-f yA-*fcMflfc««$*ifcSS2tf> 

[ 0 0 1 6 ] 4fc. ±£*>HW£a*-*-*fc*>. 3fs%Bg 
WW* s ffittttldBftt«a*3 v*l 1 OlElfcRSRk , 

taa*i*o> * y -t/u <t 0 ^< t y wtm * J ««$it 

6. 

[00 17] 

1 ontko^Bi] bib, *mcom 1 <&mm 

JBKffl^TtMRAMODEIffiT'a-y^HTfcS. 01{C^ 
•fiatC, *i|(Oil(:I^ftMRAMIi ^ty* 

;l/TL"(2{4, SVHcl35L»5r7-Ftll lkh'-yh 
ttl 2fc<0#3^[fc:#fct6 l«tf)TMRl 0O*T« 

E^ns^^y -fe^^h y ^xRicEKSttrxMUt 
ixx^&?uxmvy*i)V7\/4X'bh. {m<?>®%- 

0)tMZ, *tl?tl. 32frfo<7)y-H^fch* y N^L 
*>^SilTV^^, HRWW4, ftl 0 0-licl 0 0 
0*0-7- K»kt*>y MfcWS=flE-t&. awaju^t: 

(4, X-bUfflAlZfiTVUXZ. Y-£U??1 5tC 
H l^X $r^-i. S d kfc J: oT , -X* 'J -fe/PjWKI? $ 
iHiRStUt^y-fe/H 3OTMR1 OaCgl 

s*ir^iaHR7-Hiii 1 at*, aw«ttivifc:» 

^-OS^b'-y Mll2ali, «t»ajLHlBW>A 

7- H«*J J:^HHRt«sr MSU4, ^2cO«j@iV 2 k« 

»20«aiV2i:»«JSEfcS*lTV^. ^^W, SfR-fe 
/H3OTMR10 a<OM«8Slt»4^1om®V 1 
2<7)Bj!SV2kc7)|l<7)flffi* ? EH!lD$iX, TMRlOalC 
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U9B1& aHR*/^TMR£aE*i*«»fcWEfcJi 

*«EKit«LfcffiaarCfMW-*VCO (Voltage Co 
ntrolled Oscillator) 4t, ftSW-jgWISfcVCO 

6. &f&WJZf7&m*tl!>W&B$tt.W*. o 
<D<|C (0) -C ( 1 ) I*******. ZZX\ 
C (0 ) , C ( 1 ) 14, -efL-Ptl. .Xty-te/UOTMR 

# r o j aatttflk r i j eitttneft s t § k, a *7 
y?5frt>fth%tihi]*7VYfeX'bh. c (o) . c 
( i ) {4. y-fe/u7M<t>*>ffi«>.x*y 
. f^-fa, r o j Kttfttt. r i j |Bft4UB(c 

awSKUfcatt, rOjEttlflBL r i j timMb 

{4, -ea-ea, tyjffc7UHifcoaMfco;fri6j#, 2 

COO 18] 02 (a) iiZTjk-fZoiZ* TVT>73 

wtimEtaj*-*- *. r ( o ) . r ( i ) a. *ti? 

ti. ^t'J-fe^OTMRjjs r o j IB«*0I8, r l j Eli 

wzhht%<nmmx'h*) , v (o) , v (i) 

(4, -eil-eil, ^^'J-b/K^TMRfOffititffi^R 
(0) , R ( 1 ) X'$>$>kZnTV7yT3WU l J]mE. 
X'hh. ttJ^J«EJ4, 7»T>?3<F>*f4>ZWm-fh 

;ttj:-)r»3W. sfcfc, 02 (b) t^-r«td 
k. vco4(4, ruryr3<offl*«EWtWLfcffl 
wc«w-&. f ( o ) . f ( i > (4, -earn, r 
uryr3c7)jij^«E^v < o > , v ( i > 
ovco4<o»M8WBrc*4. fMi&$(4, vco* j 

C2nd-C 1 s t-D<0 &4><f 
C2nd-C 1 s t-DSO tch\f 
ntt&SlZ^xm^*-&L®f<r)mi*V)*:}V X 

mimmif r i j mmmx-hztwfcztifcm&iz 

{4, i MW=iBtT»2<0K*ajtiM^)»7at:, SIR 40 

-trt-tf r i j tmvmzmx oizmt&x-zn^xm 

C2nd-C 1 s t+DIO 3r£>(f 



(7) #§82003-257173 

1 2 

* 40)74 yzm&thz.kizX.nXW&Zlxh. Itztf 
■jT, 02 (a) £02 (b) fc<k9. VC0414, 0 
2(c) te^tJSfc, ^y^OTMRWffifiiffiK 

( 1 ) fc r o j gEtt^?<oft&ffl»ftf ( 0 ) fccoH 
ois^a f (4, ry rv?3<n)&)\imnY4 
vco 4<?>-y a >mx'mm^mx'h&. vco© 

zt>iz s vcocommmttx^v-t/wTMR 
[00193 xmtonmMVt-ai im 1 <oiwts* . 

01$-#SSL^*^03^V>TJilTfc:iJiB^6. 03 

(4, ^ffitmanwi&^^iitBS-rs^^BMK^ 

£0 1 <07" U T >-7*3 TUE^^ VC04T7!; 
y^5*><c.a}^jS<ll)^^yhfflC 1 s t(4, tj^ffiL 

y hffl* { o fc y -fe -y h §ixi, . mR*>vtf r o j 

*fflUfcMKcUTff«r*li4. £20t^a}Lc7)fi!& 
fflUSIBU:, WlO«*ajU<0K*fflU«fflli:»U<R 

i ?>0g*aj L«<oaHR>* u -b^oiawoiisiRisgt 



30 



C2nd-C 1 s t+D<0 

(4, i^fcBtTJB20«5»HJUIMI^)*l7ttfc. «R 
r o j !Eti*yBi£E£ 4 3 t^S# a^Jffo TSS 
^ajLiS^2:^7-r4. 

[002 1] 0414, 01©ry7y7°3?)0S&0T**>*5O 



i" o j eitKii 

r 1 j SBWKli 
[00203 ^1 com^tH L<oat. SiR-b/Wt I" 0 j 

taittt®t'j4^< r i j mmvmn&z&A-wmhti 
fztk. m2m?i-&Lmftfflm*tix i>xw zem 

£fcJ4, fJS*®8{4, i^tcScfV^. ^lO^ti} 

r 1 j iBtttf© 
r 0 j IBttttS 



★ 4. i^ryryrniiwi, ^^y-fe^r^^+oiBR 
tmEv 2 c«*>oo . miK^Mzmiim^wz 
cwco4<D*.j]W±$mmzm%ztiz>. 04tfcv^ 
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13 14 
8S*u -eo®E*5V2i:^l.<J:d(c. *4 TXftflEV *L#i,M»E) T-&.&. b^y^x^MKO 

b#h 7 yxX?Mioir'-McA;Jj$*iS. df. KMV-y-XH(caGh.*tXI SiR-fc/KOT 
Vbii. Vb=V2+vt (vt : h^yv'x^M lo* MRfc8£h.sesEte*l,<$r'J. 

Is=(Vl-V2)/R (1) 
<IvLT\ R(iTMReoS6i<iT'J)S„ b5y^M3 * [0023] 06(4. 04fcjp"f 7*UT>'7 , |II»3 i:0 

fc h7y^X?M4fc{i#kyh$7-@S&£^j£LT 5fc^VCO0B4 iSrfflVVtSP ICEy; 

V3/X?M4aHMV-y-:*IIKcSnifc. — *. h So T'Jr>7"3<7)ffitiiRre f 10fi|fifi*3Si*i 
7yyx?M5fc h5y»^M6Mb7^^?M TMRgJiCOil^V-^y^JUg^llAf <T> 

It h7yiSX?M8tX'B&2tl&2mtil>>Y-$; 10 fHSft^tT**. WW . R r e f 1= 1 0 0 k Qt 

ffiKRref ltatfl4«ttl r# Ud$. TMRc7)iSaaffia { 5 0- 1 5 0 kQ<?>**: y-fe 

b^y^'x^soh'wy-y-xisfc^xi.. ffitst /i'£TM*aiL»rigT*> l 5. m RJt= 1 o %T'S>ixt4\ 

R r e f 1 OffiSffli, hyyiSZfMSWUJy- ft&jffiftftigA f « 1 0 0MH zgjgfc&l, . 

y-xiafcaaiamaa*. ( i ) sites-;*, wimbm ico^aiLB#raTisy : ^2c7)^tijL^T25: 1 

fc«ff3¥L<fc4J:3{cS5£S;h.4. Wfc, ffifitRre // s e c fc-TSfc . r i j £(| jRJRi; r o j tatttt&i: 

f l^ffiKfiti, TMRcoffiSifitcjEtTT'jTyro mvyhmwrnn cousin**)* D=5omstc 

IWfo£*fBH-4 i a fcRSSfi* . £ r'J TV tfttf, SSfc r l j IHtttSi: r o j ieif««i:OW 

TWffi^mEV P A 1 14. filTtffiitCaSfl* . J&&«YS £ . 

VPAl = IsXRM8 [00 24] JiLh^idt. VCOfcJfllV&ifc-CSHI 
RM8J4. h?y^^M8»FM^-y- 20 CT^/Mb6^5S7#6. S&fc. VCOtttiDtMU: 

aware**. £*>j.5tc. aB?-ir;n=s6h.*«ai ts»*H»K**i/o**fc*>, 02 3fc*;5*i4ft*ft 

sUflKEKSEKSfi. hy> i/'^M8<0HW y-y »Of»#¥»8 3 0 fc 0 »JSa*«K>2a»Mr 

-XEHgffiRM8 fcT\ ^0«E*^<§ HfWSSiSHilirtSifca^SS. B2 3fcij?S 

SiiS. *iS«3feft»OK*ajtllI»8 0 lTJBUfeflTHMI 

[00 22] 05(4. 01<7)VCO4£O[11!SI3T'S)S. #¥88 3 0*a^Wa£*#a8 34*^fgi:^l. 

s*LTv^i. 7-uryTiotti^«fiEvPAi^ vc aiuaafc, xr^y^m^yhtttafflr^tLTri; 

OOAflWEVvco i ntLT. h^yi'X^Mll tvM/yx^tfittH. -tCrtS^^y^Cn- 
oy-McA^Sfu hyy=Jx?Mi lwHM y- 30 Kttfkv>3 J^fc^JIfc^i: Lfcvvfctf). iSiJW) 

y-xiatma i v#aai*. N5y^^Mi 2th »»a.L*«rircft* . *ntt<^B(=j:&ffiA 

^y^x^Mi 3&ixh.?y>;x?Mi 4t h?yi?z asuus&m. wm±x'mffi&*®mwwj:< . 4 

?Ml5fcJ4. 2 miivy h 5 5-E8&£»£ LTfc fc. VCO(418flBW±TT^;Wfc:^fa DKTft« 

VCOajm&VaVfl&fctt . Z^X\ A^WEVv [0025] C»2WSatO«!B] 0714. *%,wnm 

c o i n # h 7 y vx ? m 1 10 1 § v ^<i«EOTfc* 2 <n%wmmmh m l hissco @g§yo « y ^ ht-* 

h 7 y v'X ^ Ml 1 -Ml 5 (caa^oEfl^ < 4. H7fc^id(c. 3(^KojBiBtf3»E»ajLlll»l 

0 , vcoffxmwtfcti . ^ ^-y;i4i#v c o e 40 0 1 (4, miR*/uzmtihw$izii&iztm$&ii. & 

naF'high" (cL-Cfc<^i:{cj;oT. h^y o s gmyjywmX'Z&yj yayho-^T'JT 

^*x^Mi6*<srjl*t«fc55rO. hjyitxfuisoy yri03At. y^ynyYu-}vr^ryr \03 

-hWE* t U#v^«WEJaTt s arfe*v>J:^ fcawu A«aj*WEtJt0ILfcHaatTJHfttiVCO 1 04 

VCO<03SHM:*B&jM-S . 4fc. -f ^-y;Hi#v k s ffiSO-^Ht VC 0 1 0 AORMrWXWin, 

coenariow-fctSi, Yyy=JX^Mll xm:®.i.hi]*7y? 1 0 5 1 s i]*jy? 1 0 5<^til^ 

*s*a*t«t^o. wattth^vi^Misoy- «st»w-s«»ajL«i^i''x^ 1 0 6fc. gt^ajuffl 

h«E5rU§^ffi«EWT(cTtfT, VCO^SS-ff Wi^'X^ 1 0 6 bWs? 1 0 5 b<Oftf)&frmiR± 

#r < u-f-b/K©aj*aB4fiWNfft6<o ;w=e«sitT^Jtia««aBtf!i^sf!i£¥ai o 8 

•c. n»r yr 211:400x7? u^;i/c7)«E4 ttg t , zwrnx-m 1 0 1 com^mmt immm 

BLT. aj*Vvcoout*{B*1-4. 5«50 1 09t. SrWLT^S. H7t*JV^T. 01 t|5l«4 



6/26/06, EAST Version: 2.0.3.0 



(9) 
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[0 0 26] *f4 >ayhv-)l>7V7>710 3A(7) 

fc«K»>tUHsA'TM3W«IS*L*. 102tt, 7 
AynyYu-)\,7V 7>710 3 AOATJteJ&ffiSfi 
h**:WVr\"{ l-?O>*y-fe/UT'£lLrt:i>c0 
2O*>N***;HW0SFETfci. ^fltfh., 

;nwosFET^»ii«t®c-r4c:tfc:J:r>T. -fe/uo 10 
-»MS 1 C0«2I V 1 C . flfiJSS^ 2 comin V 2 IC* L 

1 0 3 AOAAic. *HS6<t>JE08 
Ttt, 0 1 V 1 . 
[0 0 27] H8tt. mi<OH*fe^®<^^&^02 
(c) fcRfltt:. ^tyt^TMRtf^ffiffitttttL 

■C, vc ocoftMftmffZco* o fcSMW-**>fc*L 
TV**. B8(cfcWC, ttttAli, y>(yayhD-;P 
r U 7 >7\ 0 3 Acoy 4 V £ * L/C k % t,z 

*mAfM&£ *) fc«a*»Ttf fc k * vc 

[0028] XmmBBlz&^X t . JB 1 (OUMO^ 
HkRWRfc, »10»»HlLi:*20tt»aiLi:W2llI 

8<0ftHA£-5-;tl>y-f y^ybn-^'JryT'l 0 
3AC0^y*^ffl§n, *2<0BE»lHLfc*JV^Ttt. 
H80fl^BS--^^S^ya>-hn-;prur>'7'l 30 
0 3AOy4y#<£J8$itl>. -I^T, 01cOg?^JtJt 

i,zm^iy^y^yva-^7V7y7io3Acoy^ 

yAl stlCttWt. TMR*! To j £Wft|RC&64| 

•^vcowiawiiHRf i st (o) k, r i j te« 

««fc**«^)VCO<0«fW8»f 1 s t ( 1 ) 
k, »2<0R*ffltfc:fflV^y-f yayho-^rUT 

0 3Ac7)y^yA2ndlCt5V^s TMR*>* 
r 0 j Gtt^£%**^VCO<^MKftf 2 n 
d (0) k, «IBtcJaT^MflaW«Jfi04-5J:afc:, 
-f yAl s t, >"MyA2ndl:raS'tl>. 40 
fist ( 1 )<f 2nd (OXflst (0) 
[0029] aic, 09<97n-f-v-h£fflwc x 0 
7 Wgg^ffi t P3B*)ft#frlMir*-6 . 
S 1 0 1 : -te/l^'jHiRSftl) . 
SI 02 \*l*7y?lQ5<7)*)*7yYm' l 0\ l Z : m.%tl 
h. 

si 03 ijniwfii^aiu^jWTsn*. rt^y^io 

5<DftJimC 1 s t#. S^itiUlVvX? 1 0 6(C<8 
IftSflfctfL rt^y? 1 0 5CO*fVy h«*«0t=Rg$ 

50 
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S 1 0 4 : JHR-fe/Hc r o j Gtt#!ll***&tr. 

S 1 0 5 : »2*>tt*ffll,aa»TS*l*. a^V* 1 0 

Stf^J/MtU^ndT**. 

S106 :«e^Rl08T, H=C2nd-Clst 

S 1 0 7 : «e*Rl 0 8T\ H fciiOT* 
S^k'^^J^ita. 

S 1 08 : HjWEtfHTCJMUf. SitR-teyKOSS 1 

S 1 0 9 : <miZfctX. MiK^MZ r 1 j CttttftP 

S 1 1 0 : HjWE*Hrc$r«*Uf . JMft-fc/KOglOR 

bit. m i cr>nm<mmb rmtc** . 

1 0 0 3 0 ] jMiR-fc/KOliS 1 <ow*aj tot*, 
r 0 j Ettttflteft & jitftt 9 r i j 

^(cfctti. y-f yn y h o-^r y ryr i o 3 Ac^y 
yho-^ruryn osA^oy-f vai st j:9t> 

^#<IS«§fLl»„ -f-LT. fist (0) k. f Is 
t ( l ) k , »2«R»HJLfcfflv^y'f yay ho- 

r* { r i j tmm^zh^^vcocnm^m.i 

2 n d ( 1 ) k . OIBCJaTWHflfeWjSOioJ: 5 

y-^VAlst, y-<yA2 ndS-pS-TS. 
fist (1) <f 2nd (1) <f 1st (0) 

ws&wft i com^ta mmz r o j iEe*9s*«»# 

a**i**&kH«lc. HS^ai 08^T. H = C2 
n d - C 1 s t WE-C* S *>k o jW^MjeS ix» D *JjE 

mLmzav mmmt r oj t«es*i*. 

[003 l ] Hi on, m7<?>y<< yay hv->U7V 
TV7\ 0 3AW0»H"C*4. 01 OK&WC. H4 

SffiS-m20«iikliltmEV2(c«*>oo. Stf?-fe^ 

MT'$>4. IS^§itS«I«H(±. 07<7)VCO1O4 
<7)AjiW&mMzm%Zti& .YJyayv u-)V7 
vry7i 0 3Atf)»msJiii, 04O7"yryr3k 
Hitmmtct}*). *7imiEvpA2ii, i^-c* 

VPA2= I SXRM108 
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Ur#oT. Ml 0 8OKl"f y-V-xiaffifitRMl 

0 82rPS-r?»C:i:tJ:-5T, y>f yafho-^T'J 
r 1 o 3 Acoy^f yRtflftffjfiuWWtt 6 . 0 i o 

fc**wcii. mi 0 8izmmti&£m&8it:2mm 

ft. -eil^>^0#i.-Sii:CJ;-?T. RM108Offi 
fcWEl/Ot*. BP*>. JfSlO^ajUSTtiM 1 0 9 
£Sa#!R. MHO ^BKMOBULT. M 1 0 8(c 
^S^I-fifiiS- (Rref 2+ARref 2) tt 
S. 3l20^lUU^WiM 1 0 9 £#IKIttflL M 1 

1 0 LT M 1 0 8 ft*ffift& R r 
ef 2i-t&. 

[00 32] 01 Hi. 01 owjynyvu-ivr 
vryr^mza^x. znftjjMzo^vddcowE 

SrElttDUr^fch^y^X^Ml 08, M104fcffi 
ftl>maEIM10 8. IM1 04£^fO->&. *tl$> 

•t. &m±iur>&mm< r 1 j 
nm-ri. 3S^d(4. *2«K*Hiuc*wvc, at* 

•b/KOCWKtt* 4 r l j X'hh^&lzlri&thtiK mi 

[00 33] 3o£A. B, Cfc*ttW-*«EEfc. «l* 
ft, VI st (1), Vlst (0). V2nd(0) 
a^tl, Vlst (l)<V2nd (OXVls 
t (0) tK&XolZRre f 2t>J:tfARre f 2# 
aHRSfl*. S»H(C«. ARref2/Rref2Jt 

14. MRttm/2nBuzi-zztmti\,\ zoi. 

0 {CR r e f 2 tJ <tt>'A R r e f 2 Offifc&^tS £ fc 
fcioT. * ( 1 2 ) fcSMW-fi, H9fc**J:5$rT 

»l<OK*asU>ttfc:. aHU-b/P** r o j GttWBlcff 

r l j fHim^fr&i*i&*6(cli. «w 

tt»ia tNftiiM i o 9 mmfim. mho 

tt»teU »2WK*ajL«H=ttM 1 0 9&«»RJB. 
Ml 1 OHMNOKU, ±akH«W)#IBfcJ: 
"3. Rre f 2fciVARre f 20tt£8B&«ltfJ: 
IrV iC0fc#. Vlst ( 1 ) <V2n d ( 1 )<V1 
st (0) tth. 

[0034] W±WftLtzi. o fc, mH^MzfflxZQ 

a*. m<nm^L^tm2(nm^L^zi5^xm 
^hy^yx-m&^mthztizx^x. mmmm 
mmza i >t &g-c£> -> tzwm wx?* -mm-ti 
zttfx'$&. flj&fsio8fc:j:*wjefc:*$n 
x. mc?>mmmmizmm%.mmm%t'mx? 
&zt%<n%.tm : 5zbtiwmx't>&fc#>. mm 
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[0035] {.w,3<r)$m<mm.~) mi 2\t. *%pn?> 
m 3 (rmmv&Bnm&ih lhboehbt* * . h i 

2 t*rf i a fc. 4^dfe«^IK08fE»aitlllB2 0 1 
J4. aHR4r^S«Eh.S«S*«E(ci|MKQiW&7-'jr 
XT2 03fc. 7 ,| jry7"203<0Jli^mEtCifcMLJt 
j§^t-%ig-r5VCO2 0 4i:. VCO204(7)^S 
> < ?^c7)AVUXjR$rStl>^ , >y^2 0 5i;. rt^? 
2 0 5«aj*tt«rf8«rt-6«»aj LmwJXf 2 0 6 
10 fc. S?^aiLffl^x^^206i:^'7y^205i:^ai 

«£#S2 0 8 b . i O^ffi 2 0 1 <7)»ft£$iJ 
$-f£$iJftl|I]S&2 0 9fc. £#LTV>|>. 01 2{cfc^ 

-c. mi tmm£^im-com.m^-tmmmui 
[0036] y-f yayhu-jirvryri 0 3ao 

*^)*nVTV-< tn tffi&CD* =6 U -t/l-T P 2 0 2 

20 7"'jryT2 0 3Wi. m4cr>rvry 

7*3bmtm&<?)7VTy7tfm^t>iX. VCO2 04 
05(7)VCO4i:|i|t«^;<OVCO*ifflV^4»aT 

lz&\,^X\}. miOS!».{ilLB$0Tl*<. m2<7)B?^Hi 
tlWB|T2J:0fc*<»«Sft*. T1=T2 
+ ATtL^h#. AT/T2Jt{4. MRJt<01/2g 

[ 0 0 3 7 ] 12 1 3 KSrf J: 3 1 . ^Ufi^HSCtJV^ 
30 Tfc. Sl<OiB»ajLl:»2<^E*ajUi:«2liItf5a* 

ff*«ff=Srt)*i6. HI 3T\ ^ 1 <nm?MMb m. 
tc, mi^M^JiiLB$raTHct3{tS^tBLtfcv^ 
wymzz.ixwtx-titetihKivxmt. m^ivff) 
W&mtf r 0 j -c»4»^<o***. aHR-b;u«E1ltt 
r i j -c**»£J: D t^vn ZZX\ %2<mh 
ftUz&^XWi-^iiht^^W r 0 j IBttttS 
fcJb*k*W»*fllS*L*-'t;«»*«, JSl<0ME»lBt 
«IBTifc:*j»t*ll»ajtfctJV^r. StR-t;^' r 0 j 
40 E««1BT*6 fc * »cBt»«S*i*^^»i: . 3SS?-fe 
r 1 j E*R«"C*4i:*KI**«S*i4^^ft 
kcofra^ffl^Si^fc, m2<r)M*iHl<om*-liil 

B$raT2**s«sns. 

[0038] KaiBLIMNi. OT^J: d (cfif=Srfc#i 
/KOSgl«M»tiJLi&#fcJ:->T. ^^^^2 0 5^. 

*>>jyhmc i s t*»*«>yhs*is. tf^hffic i 

st*?, M^aiLfflUxX^2 0 6t*Stt$^. 

^20 5cr)^^ybmi) { otzv^'y hztiz. mz, m 

50 tfMr^S- ro j EttttJBC«a**lT«:-9fctt. S2 
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hfiC2nd*^^>-h§ilS. «£#&2 0 8J4. ft. [0043] Hi 514. ^^U-fe/l'OTMRcOffifiififc 

C2nd-Clst<0 =5r*>t4 r 0j |g|»KS v»T. iWA, «i-e*i. »l«K*fflU »2 

C2nd-Clstso =$r£>i4 r i j g&tfm OifcWiJLfcfcltS^M ynyhn-^TU 7*^7*3 0 

8 i Lm<mm * y ^iwtmmtf «" 1 j 3Aoy^yKfev^#<5>n«.^ ^vho-^ry 

■C*St#dSS^t#»4, MfR-fe/H;: r i j coBSS T>-7"3 0 3 Ac7)TMRffifiijl-ai^«E#ttT'J>.S». 

»*ff oTK^aj tW^Sr^Tf £ . $ 1 «K»tU LfctJft 4 **>f y 3 V h n-;Ur y T XT 

[0039] m2<?)M^aiL^fcv^T^ai$ni.^ ; E 10 303A<oy-f xnfitf. m20)Wi\&Lizm&¥4 

•J-fe/W* <"1 j E1*R«C**i:*Ktt*ajSii*^l' yriyhn-/lory 7^7-3 0 3 A<W y<k *) i>Jz* 

%ii<vm*-iiii#ffflTuzm&m?>-iiiuz}5 <Rjes*vo>4. <r<r-c\ miom&muzm^iy 

WC, aSHs/l"** r 0 j tZlzWiX-tiZ 4yayYn-iVTV7yT303A(r) / f4y\ l Zii\\ 
ti&wzmk. WBMzMfi r i j K««a»T**t* X. TMR# roj EttttJBfc:&S*fc0!)y-f ynyi> 
^^iStlSAVl^X^fccO+^tt^^^idt. |g o-;P7°yr>T3 0 3A£7)di^l«£EVl s t (0) 
2^»*aiL<OK»asLi«aiT236«ift£S*iT«>J:V». fc. r 1 J fe1g4£m:&4^^y4y3y^a-/^7■ 
£0%£^;:(4, TKT2i«. MiR^llCOmiCOm. U 7^7-3 0 3 AO{iJ*«EVl st (1) t,m2co 
aajKOttfc, r i j KttttJDb&qisains. fl£# M&ajUcfflV^i-M yay\-u-)l>TV 7>73 0 3 

S2 o 8«4. jjfcoflfc&fcs^vvc. mi^^aiL Ac^y-f ycswc tmr# r o j ettttJB£&&« 

[0040] UlLfftBJJUc «fc a fc. £2 OKAiB Ufflfl V 2 n d ( 0 ) i: , <0lBfcJaT«)Wff*6»JS "34o J: 3 

S»l<»5K»tBLBWBJ:0«»M<, *>4W4> JK-f4 (c, JB10>tt*HiU^ ^OMh-^Xj^mYAykm 

ztizx^x. &i(?)mb<7>ffi&<m*-iiiL®mi l z& m-tz. 

^X&mx*>'ot:Wmi' , JzfiPF3k%*). vist (i)<V2nd (oxvist (0) 

[0044] H16{4. HI 4O^aiLlsISS3 0 ICO 

[0041] c$4<z>9gfc?>jBaio hi 4«4, *^bj<o mftwtthtzfrcr>mmmmx'hz>. micr>mm<o 

f&4nmm<?)mBn%i&liiL\B\$$co\B\n®X$>Z>. HI »mUtfm2O||jft<0^?[S2:|5lfiH;:, MtR-bMzttL 

4 fc^-r j: a **Mo»ffi£7)^ai tnia§3 o 1 t» 1 <oK*ajLfc*ffLfc», r o j ett«yii(cff« 

(4. ajR-b^*jwi.*«a[*«EtaiMwa(iL, 5.0, a»*ff*w acwc. w,2<r>m?*-\&LZ9mLx . 
aaiy-fy*«i»"r*6**-f yayho-^ruryr 30 aajUMtsfctH. hi4o«e.h:«#&3 0 8a{4, 

303At, :>My:7yhn-/P7 , yTy7-3 0 3A?> minm&iiiimzt5i l iz>yj>a>hv->i<7VTy 

ta^mEmim-hmmm^m 0 6 At, ®Eisit 7-3 0 3 A<oaj*«EHEtti/o*4raM#«3 0 

#a306Afc^y3>bn-^7"yry7-303A 6At?)tB^mEfc. m2<7)U^taimcoy-^ >a>ba 

toaj*«E^hSrJt«t-*«EttJR¥S3 0 8 A -^7*y ryT3 0 3 AoatfrtMfctffcM^JtRL 

fc, R»asUliIB3 0 1 *M0p-r*Mff|ilH3 0 9 1, T. iMft-tert-OS&l <0tt*ajUi*t:*JJt4IB1l*ai*fl 

fcffl/CHS. Hl4fcfcivt\ H7kH«4fcl4H- jet*. ±Jfi<?)J:dfc:fl(lo«»HJUB* x Jft20R*tfi 

n®mt:ti-&ffifmmzteTimmi\>vmift^ij t i^yj ywrntztix^tn-c* miom&mi. 

ha-lUr VT>r 3 03 AffiX^Zli, Sl-I3<0 3O3A0Dtii:»mff£. *il*tl* Vlst > V2nd 

3 0 2*«aS*l4. V2nd-Vlst<0 •" o j SffiWB 

[0042] *^om^i3V^Tt>, miCOm^-iiiL V2nd-VlstS0 tch\f r 1 J IE1S«^ 

tS52cos^a}Lto2iiioig*ajt{cj:&. sey7 ^.%2^mwyBm.w,3<r)mk<mMtmmz. 

rvyxtti,zm^<mfr&LWifcm%bixz>. hi isi«o^ajL<^t. r oj iaii««Ti4=5:<, 

4 <omEieii#a 3 0 6 aj4 , ^ 1 cowtz-m im^mz r 1 j eaRm*** atf ; 1 1 to . -e^^ 

aj*$futy-r>'3yho-^7*yr>'r303A<oaj W4. y-f>3>'hu-;P7 , yry7'303Acomio 

TJ^ffiSr, JB20|«*tBLIWftW»7f **TK«rt- «t»fflU«. *2<3tt*HilJM:*«t*y-f Vf4, VI 

4. ^>3>'hD-;l-ryTy7'3 0 3A{4. ®2W st (1) <V2nd (1) <V 1 s t ( 0 ) 

9m&jmMterk nmi>z. m 1 «as»m imt m 2<r> pjasns <t 3 KaiiRSiis . a^-t^wn 1 comx-m 
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[0045] i%5<r>%m>mm hi i u> u. * 

im?$>&. 017 ( a ) ^^E»(S, 01 4<DM* 
SB LHftaCEE£ttft3 3 0 6 AatflMEtt«#« 3 0 
8AO$#g£S*:1l5]S&-e*> , 9. 0*£ixT(4w5:^ 
tf. *ldfc^BOK»ajLigBCtJV^Tt>. 01 4K 
^Z1Xhy4>3>Vu-)V7VT>T3 0 3 A, ftjffll 

®i&3 0 9#fS(-j-£>ft.-O">i>. ^yn^hD-^r'j 
r yr<oaj*ssw»^»»as L0«w>aj^iBt:i&i36»-jT , 

i-mKLTmm^mm^tixa <o , -r w w i n v 
Mix* vi-s2#&mziS[mztix^2>. *lx. x 

-f-yf-Sl, S2«gBfflfc7-yf-HIffiLT^7-/-?-|W^ 
»4BRSfl«8<ifc*J«l|il»fc:J:r>TfT*>n*. 01 7 

( b ) a, 01 7 ( a ) mmmwi-zt&mm 

fcONfcSft. 4 WW I NVOMiScOlftVa, V 

^iNVt iSaicoiSKf <9«ft(4. %<mW>?A >oy 
ha-frTVTyrcoftjjmKV 1st ( 1 ) (c*PL 

li^'fyfSli'ON, S2**OFFfc$ix!>. ,I<9 
t & . W C?>yj >ayYu-)V7V 7>7°ffi!l 

<osffF«ffiii , y a v a v v u-ivr y r y Tv&jim 
ffV2nd (o) t±#-rs. Zo-tht. 4ww 

INV^A^«(it>. [V2nd (0) -VI st 
( 1 ) ] «t±»LTjE«fc«l. -f^<-« 
14. "Low" fcfcij, i^ffiWi^v-f-HIBt^'/f-S 
#14 . » 1 OB^Hi L^^tH-fe^EttMJOT* 1 r 0 j 
•C*S*£fc»i* iiJR-tr^tf. r 0j SUgttJStS 
**ufc«, ^2<^*aiLrt J ff&£>ixl>i:. ^a'-? 
INVflJAMMttt, [V2nd (0) -VI st 

( o ) ] ;w*oifcWu -f w woatttt. u m 

h" t&£>. .rftfciO. S^-b^co^KOM^ttJL^f 
40HM^fl8fct5V%Ttt. fBlOWWBU 3I20M 
[00463 ULL04 o fc. gS4 . SI 5 OUSfc^JSffi?) 

i. v MimM fc l t wssm^&h i v >i4* ^ w ? \z 
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[0047] C*60Htt«»HB) 0 1 814. *»B<0 

tis 6 <nm&<mmm.*& t hiss^iiissht-* 4.01 

8£5jcf 4 3|s^tt<OJg®<0^a5Uia»4 0 1 
14, SS?-fe/PS:ah.4m8iES:^a^-ri»a^S4 3 

o t . mft^m 3 o was*«E*s»t&«BEiatt* 
S4 o 6 At. wmimm 0 6Atmtm#m4 
3 o t<r>^-nms.<r>±A^\mthmsim^m o 8 
At . s^aiLum o i *%m-tmw®m o 9 

10 t, Sr^LTUS. 018£i5Wt. 014i:H«*fc 
#S4 3 0<7)A^W4. ^l~m4^Hifi«0^O^t 

y t m tffi&cox =t y -t^rM 4 o 2 

[0048] *«t<0«IHC*J V *> , 1 O^^JiJ L 

t%2<mh^^2W)W*-%uzih. eeyy 

O0S*aiUcfctt!>*»#l£4 3 0KJ:4ai4»nT i 
20 ntlkJB2tf5K»aiL(C*}»t*«»«HBTint2fc 

(4. «Eis<i#S4o 6a«, mion^aj 

[0049] 019(4. Hl8««*¥S4 3 0k«E 
IM#R4 0 6 A t «E iMS^S 4 0 8 
S . «^S4 3 0 KJ4. «iJ#S4 3 0 £8SA LT < 

6«a*^H!W-6ffi«aawa»4 3 i*qsastiTv^ 
R»as t fc tcfcv^r . «^#S4 3 o«wjafc&*#i** 

30 tWt^^itS. S^S4 3 0<7)^®gt«4. S«0^ 

3 2<38JMte3M.*CfcfcJ:oT» S^#a4 3 0c7) 

B«atowwfct6. ^«csjim»4 3 1 {ca#tsscs 1 

r tJCi * £ i: IC J: o T fc , ^fflWtS^#S4 3 0 » 
titm&ytitZ^hZttfX'Zh. OTt, »lWtt» 
aiLfcJB20|^ffiLtfc«V^T€«iBWg»4 3 lfc 
SBl*«Hl r^Sei*«^*«fc UT. a«-#S4 3 

4. 

40 [0050] Sg^-tB L^ra*5-^T'J>ix(4 . gltSSSf 0 

?54 3 1 tsaxsma i r <tti(4-t&{ji:\ a 

##&4 3O0){ti#Vintt44v&<*S. ££t\ flt 

i oK^ai usomss i rcti^t, tmr^ roj fa 

«flBfc***£<0«##&4 3 0C0H1^«EV i n t 

ist to)i, r i j %mmizhh%&cr>m*®. 

4 3 0c0tU^lffiVi ntlst ( 1 ) t, ^20^ 
fflLB*Oiai r^lSV^T. TMR**' roj CttHQSC 
***^>«^»4 3 0<7)tiJ^«ffiV i n t 2 n d 
( 0 ) t , WBIfcJaTOWflSiWjfiOAoJ: 3 fc. ^ 1 

50 Z>S!*ajLl$. m2^M^aiL^mffiI r$riSSt 
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4. 



Vintlst (l)<Vint2nd(0)<Vintlst (0) (2) 



[00 5 1] 02Oiis HI 8c7)M^ajllsIg&4 0 lO 
IW*IW>W'*fc«>«IMI«BBH-C**. Wfrfe/Hc** 
LTSS 1 cogg^aj tSrUff Ufctt. r 0 j IB««0S{c=5r 
4J:dfc:#is&*£fT&v\ }»rvc, Sg2cDg?*tiJL£ 

mux. mz-mimz'tT?. *r. m«K»ait 

£A4 bu^II 1 9 cox >r •/ * S 3 #0 N SftTflMHNS 
430#y-b-yb£il6. <JcC, X < -yf-S 3**0 F 
F. S4fcS5fc#ON3ftTmo«*a}UfflttS 10 
fit. Ti nt l<9B$ISa«^4fcX4 vf-S3#0 
N. S4fcS5fc#OFF§ftTI?tf»#*&430U; 
U-fe-y t-§iU>. ^ffWCho 1 dfc 

lis »iott»fflLBW:fcJtft»iJ#S4 3 0<oa*«* 

Vint2nd-Vintl s t<0%t>t£ 
Vint2nd-Vintl stSO^tf 

[ o o 5 2 ] %2^&4cr>mmcr)mtmniz. 
»i<oaj»ajL<oat. r oj iatra.-e$:<s r 1 j 

£«8SSIUSS4 3 ltf)»l«>a»itilJS. 820>R*ai 20 
H*fc*${t4*« I rfct Vintlst ( 1 )<V i 
nt2nd (lXVintlst (0) ^MfefWSIJE. 
Six* J: o (cajRSJi* . ms&twm 1 *>«*HJ L«* 

4. ^CfcCTs frtB^ffiifc«#g4 0 8A 

X , -aw>K*Hi Sr&Tf 4 . 
[0053] £Lh<iOKWt:*JV >T(±, S& 1 4>fjg*aj Lb§ 
h3S 2 c^Affi Lett's SftMilfM 3 ltfttSt I r 
ftX£«£fcej;o?flM}^4 3 0a«Htt*Vflm 30 
fc3B5Lfc*«. ±m<r>X o fc, * ( 2 ) #jfctt4 i 9 
fcdr*/\'j/?4 3 2tf>8JW£JM.Tara#84 3 0O 
«Jg»£30ELTiJ:K 4fc„ *fl#R4 3 0<0«*Jg 
fttt. JB10K»ajLkJIS20|«*aLi:'^-Jgi:U 
»10«»{Bti*fcfc»t*«iH«BTi nt It, » 2 

(2) #NW«J;3&JI&tiffleR«LTUIJrt 
=5rfcs «tfl#R4 3 0tt, «'JWM402 

[0054] CLhRBJJLfc J: o fc, *mm!B<on* 

tuunK4 o i tan-cut. mww*tuLt&t*wR 
mtix*wi'?izm&ix^h. «->t, fy^ 

<llC^t4/ci6co*«»^^S2^NVPX^#Ss $ 

«*0>R*IB LB» J: 0 1 B9ffi|gt**He*8 < "T4 
£fc#T&4. 

[ o o 5 5 ] jiihs *mz*0)im%tmmmizm 



*£EV i nt 1 st*iffij| (Kit) §;h.4. #WC\ SIR 
^H^ r o j K*«aBW«*a*3W l r'S:*>*ifctt» x 
-f -yf"S3**OFFs S4#ON, S 5#0 F F b Ztl 
Ts JS2<0«*ffll,#BIttS*l4. Ti nt 2 (=Ti 

ntn nmawsatri t . «Eit«¥S4 o 8 a 

* J s «#¥84 3 Ocoai^mEEV i n t 2 n 
^Cho 1 d{Cffi»s?ixTV^IiBEVi ntlstt 

tf.«£«rr4„ ±»<oj:dfca5ioii»ajL^ i&2 

OfJ^iBUSflfltSl r*>-|)ffis?ilT^4<7)T-s «^>*» 
{Cs «<WHg5W«jR4-t*. 

ro j IHtRIB 
f 1 j Kttttft 

Sis *»^tf5KHK*4*i4. Witf. Kymty\) 

4tfJB*, Zti?tl. r o j IEM«t«s rijiBttRB 
tlxi>£\\ 4fcs ^t'J-fe^ri^^Jds 2<^7tffi?ij 

•b;KC{is TMRCR4>r, ^Ji If #^2001-267513^ 

-> raatttjwwtf * * * y -fe/Ko j: a t . mmws> 4 
v^43ew*A*t:j: ^xmrntrntt 4 toiiwr 

[0056] 

[f&HJ!tf)$&*] BUJIWtfcAit:, *^W«4IS* 
LTVCO?>fflU-&t(7)T'J)4cOTs §Stfy 

*m?ti t b 1 1, «iy-?;PX^#gK»«^df 

4. t^s *^^4^ajuniss{±s amixtu-fe 
<s i/yx^, jpue^a^ori/^yHaBt 
im 1 ] *?tm>m 1 consfico^stfflv^MRAM 

0[3SS7'n-y^ll. 

[02] mi<O7VTy7bVCO0)®ftt:WPnt& 
[03] HlOK»HJLIiIB^)|M^t»W't4fc*<0 

[04] mi<v7>jT>7<7)\simm. 
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[061 H4c7)T'J7xrES&fcH5<7)VCO®g&K 

m&TMRm-mm&mm. 

[08 3 07coy>f yrj^ho-^ryryrtvc 
[09 3 07«>Si»ajLliI»<oiW^*»Wifcft<o 

[010 3 07<r>y^y3yhD-/UT'J7y:r<7)® 
S&0. 

[0113 01 0<?>y4yi>Yv-lV7VT>T<r> 

[0123 #&0J«g5 3 cD$mv>BBcr>m$i I SB* 
<O08&0. 

[0131 01 2<3S«^ittL0»<O»ftsfcKf9H-&fc 
»<O»^iiBJ30. 

[0143 *«W^4^)|tat^B«^R»aj L0Jf& 
OES&0. 

[0153 01 4^y-fy3yhD-;i/r | jrvTf5 

[0163 Hl4^tt»flJUHI»0ttfr*BiW4fc 

[0173 *»BJ^m 5 a£tt£»BSaRa{iJ L BS& 

<o-gpw[nis&0 c (a) 3 bwif?*mti-ht&x?>mt 
mm c ( b ) : . 

[0183 6 aSgtft<9»S«)R»ffi L urn 

<9IHg&0. 

[0193 01 8<7)«^#st mffJt 
«#ao@s§0. 

[02 01 mi8(Dm^tHLmmoi^mmmm 
[02 13 h>47HttWft»7^nftj:in»itm 

[02 23 MRAM«>*U4s/l^)i|#J:BKW'4fe 
*><7)¥IB0C (a) 3 fc|8jffi0C (b) ] . 

[02 3 3 fif*i5l|cOMRAM£7)[51K7'D>y^0. 
[02 4 3 02 3«M»aiLig»<0lM^tK»!W-ftfc 
tf>O»f£fBBJ!0. 

[02 5 3 02 3«08i*{fcLB»<O»fl5£SWH-4fc 
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1 , 101, 201, 301, 401, 801 M^tb 

2, 102, 202, 302, 402, 802 ^t'J 

3, 203 7\)T>r 

4, 104, 204 VCO 
5, 105, 205, 805 
10 6, 10 6, 2 06 M^ajUH-v-'X? 
7 m$m\siSA? 

8, 108, 208, 808 «5&?# 

9, 109, 209, 309, 409, 809 MffilE 
ft 

10, 610, 710, 810 TMR 

11, 7 11, 811 v-m 

12, 7 12, 812 t'-y h|| 
13 iBR-fe^ 

2 0 r-fM-fert' 
20 2 1 UttrVT" 

4 30, 830 

43 1 JgSSKl 

4 3 2, 83 2 fflt*Ws9 

6 52, 7 52 (HtR 

6 5 3, 7 53 tryjf 
654, 754 7U-JB 

755 Rm.mm 

7 56 *A"yTJf 

83 3 ft-y'ryr 

30 8 34 3W*!VX&6ffiSi 
10a SJMryUOTMR 

iia m$iv-m 

12a SiRb'-yhlS 

103A, 303A >ayhn->\s7VT>7 

306A, 406a mEieti^a 

3 08A, 4 0 8A, 808A lffiJtK#S 

807 A ryt^M/^ 

C, Cho 1 d 

SI, S2, S3, S4, S5 .X4-y^ 

40 



[0191 



430 



S4 



S3^ 



406A 




S5 

T 



'Chold 



431 ftlffiM 

432 «5HMr'<->* 
chold 

S3, S4, S5 ^fy^ 



408A 




<B19) 
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[04] 



V2 



VI 



V2 idp 



y 1 



V2 V2 V2 



IS 



Vdd 



11a l 



(Hi) 



i 



-^^^ A 



6 
S 



Cist 



C2nd 



7/ 



: j 



1 stodauEiB 

2 /*y-k/wru-< 

4 vco 
5 



6 mm\sW^** 

10 TMR 



(a) 




R<0) R0) 




10a S^-t/HDTMR 

11 i7-k» 
iu m&9-m 
12 

12a afttfyHI 

13 m&±* 



[02] 



(c) 



f(l) 




(H4) 



(a) 



(b) 





R(0) R(l) 
TMRjfittfe 



V(l) V<0) 



6/26/06, EAST Version: 2.0.3.0 



(16) 



tflW20 0 3-2 57 17 



Ax, Ay 
Writetf^ 
vcoena 



vcomm < 



[03] 



" w ™>CletO) 

ffiter-*** rotate 

iruuum^ tuuuuil 

tw =>Clst(0) 



$2tDK*fflLT2(=Tl) 



rojSi&aju 

inJUUlfULv- rUUUUjL 



C2nd-Clst-D<0=» rOjfrHl^ 
C2nd-Clst-D^0— <>rij£ffl;Fj 



(03) 



rn5] 



Vvci 



I'DH 



M13 |-<j[M16 



Vvcoout 



M1E 
~4£ 



-E 



21 



(05) 



20 7Vl~f-fc;U 

21 jg»r^- 



[07] 



10K i 
102 VI 



I 



106 



Cist 



C2nd 



103A 104 105 



ylOS 



101 K^aiLiHire ios 

102 106 ^HiL^ti^^ 
103A WvaxKa-yl^yr^ 108 ^J^» 

104 VCO 109 fflftEft 



®7) 



200 





































^00k^* 






Rrefl 

— 1-L.1..I 
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